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Abstract 



fflmUTION: Pixel circuit regions 101 arranged v^hp^^^^^^ regton^are" the 

driving circuit regions 102 arranged ,^"^'"93 via insulating 

surface of a semiconductor substrate 100 and njetelhclay^^^^ J ^,^^^^^3 ^Q^g 

layers thereon. Reflection electrodes 181 ^ be formed^^^ Liquid crystals 200 

are segmented by slits and are a^anged jn ^f^^ a»i^^^^^^^^^ oj tne ^pp 

are packed between transparent electrodes 302 whcha e l^^J^?^?? °'; J,f j^jj igyers 163 of the pixel circuit 
refledion electrodes 181 and the se'ti.conj^jtor sub^^^^^^ ^^^^ the 

[So^^^^^^^^^^^ ;^£ aga?^^^^^ar e forn^^d ol the metallic layer 160. 
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-yf-y/S^ 1 Oil aSriEEUviB^lllSS 

^lOlfc. raislSSS^102a?rie«L3t^ 
M^l 0 2i:mMl^^J^^t-. -ec^JillSi^^^ft-L 
•C^E1140. 160. 1 SOSr^fttV^S. ft±a5 
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[W^3S8] — :6'iO^®t;, vh'J^'xI^t-itSeJi- 
I J Tlizm^ ^ ill) i: . 

\m.mo\ mm9\zi5\^x. 

**j5 0 QWV^nzlk^zt^^'^^^-f^^^^^'r 




[0 00 n - , 

100021 



3 • 

ru^ii.mmm, 862. seon^^m 

(1 9 8 0*) <?) I E 8 0 - 8 UClB/pSn 
S (metal oxide-semiconductor) Y^yVi/T.^i'^ 

100031 MO Sb7 yi^x9\.z%i:i^m^ti^ t . 

[00 04] 01 yv^r^y-mmmthc 

(i:n+C0S£t5Cl&^tTVDD (^{i'+SV) t;, P 

\o0 0 5] ifOCMOSLSI-Cti. ^^CO^^^^- 
R4*J-C#I., Trl{±NMOS<7)V-X=&xS-y:5'. 

Tr 2{i:PM0Sc?)y-X$rxS>/:?. 
i;;^:?t'fe5. R2{iP'>x;K R3. R 

[00061 't^-^ ^ ^ yi^'X^'l' r K 'i' 

R 1 tfd±R4i;gitixS b U ^-^^ I P"^'^ ^'^^ 

mBmm^ t ^ « p ^ ^^«ip n p ;jc 

fdJR4^^-Cl:SttCtiSllt. VDDfcVSS^t:::^ 

[00071 ^•ytT>yr&^l#e-1"^'J^'~*» 
X{ii-;w*\ ^«^««fcp'>x;wcoPN^^gl5t; 
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[00081 ±le(7)«^^t^^^I^^t^i3v^•c{i, 

M O S h 9 y J^';^ ^ tc^t &3tmg!Srte5i 1 1 7 >y 
J^T MO S h 7 y-y-X^coy-xmii2r3t'^Atf^« 

[00091 

m^mf}^^^<'zmi:>timi^ti^'-$!^t^'£^'^^'^' ^- 

[ 0 0 1 0 1 :^wM(^Bmi. z<DXd^Mmzm^. 

^tizht. ^^^^ 
[00111 mm<^i&(omii^ 5 o ojifv^^mK 

-TVA-kW^-^hMzhh, 
J 0 0 1 2 1 ^ 

30 ..^y^^^^m^^h^i-a^ht^h^^ 

U -y h<^¥ffiSISf-^ Ltfii-r i ^ t::J^BXU:^ 1 
40 t^:^2cOii3t^SJ:.^^OH^S*i'^^«!l'^®^-^ 

[ 0 0 1 3 1 i^^. mi^m\t^ '>t£< k i 1 m(o±. 

mi5Xr//ttziiTmi,z. WS i ^^fdiMo S i2=5rfc 
[ 0 0 1 4 1 t't. fiiB^<*««^^^fi®^®'^^^ 

^mismmm.mmmmzm^^f^^ 

50 {fC^rSo 
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3 • 

10 0 151 mmh^-cr^mmmnmmmm 

[00 181 ttz. mmmmmm<^^mi-h 
loo 1 91 ^hiz. m^mm<7)±^^i-'^^'^ 

[0 0 2 01 Ltniom^^-^ w^jvft:mi-^^ 

di~vdM v-y^w&izitmmi^^co^tm 
iki cmm^ii^^ ^^^^ 2; 

cii. mmmi tmrnmizm^n^^ 

[00 241 *T^0SS3Ji. ^^^''^2^ PH? 
;^^_Vm^STASrA^t-C, MfflcO^ffl^I^PHl 
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0 6 

liVI 2i:ltl^t'CVM,o MOSJ^'f ■yi-<DV'-^m 
i,^^. «lJg^I^Vdl*^A>VdMSra5:ftt-J.^ 
r002 5lSii:^l5lSS4{i, ^0>y^(i^CKVi: 
^.^-Vm^FST^A^t-C, NfflCO^ffi^^PVl 

PVi~PVNi:^^fi^CNTS:A:bt-C. OEtl-T 
V g 1 ~V s N S: tli^]i* ^ . 

f 0 0 2 6 1 0 1 0 ic. h^^fv^rmmmm 

WVl-'PVN^{U:»]-t^. ANDy-h5{±, J. 
:^{|#PVl~PVNt®lffllii^CNTSrA:»3tT, ■ 

S'k-C ^fi#Vgl~VgN^^fflfi^PVl~ 
PVNtiL<. vhU^x:Ktilgt^::aS0lf5lSr 

- ^«/g^pHi~PHM^ai:^-ri.. ^^^^^I'lsliS 

2ii^^fi^VIl,VI2^fflWHl~PHM 

iO^^f 5y/-CliSl;:-9-yrUy/t. ME^i^Vd l 
VdM^aj^l-l.. w^m^vd l-VdM(±. 

Ll^sm^vgi-vgNTTO.ff^®^ 

vdi~vdM*^«#3ittL. fiilt^ 

[00281 01 uz. m^y^ v^<>vy<^^^. m 
pmm^zmt^^^'^'yy^^'''^^^'^^^^ * 

[00291 W'^/t^tSiaSSLSJi. y-X$:VDDt. 
g^L^2ffl^PMOSf9yi^'^^MPKMP2^ 

X>MN1. MN2-C». 7'J<yr-7P>/rFF 



30 



50 



(5) 



7 • 

9 I N V t'SffitC t r M P 2 h tSf^ t T »< ^ S . 
MNl i:MN2<?)i''-h{45VH::lf^'t Stki^t-^ M 

i:MP2<^HWyl:SV^t-Sf^t. 
[a]!Sc^ai:>iPH (PV) fctTv^S. 

[0030] CiOlSfiStCi'^T. FF<Oaj:>]*i" H" O 
MPli:MN2*>'5r7, MP 2*^'5!-yi:^D , ffl 
:JjPH (PV) {iVDDfcJSrS. FFcOtti:^]*^'' 
L ( = GND) " <r>h%. MPli:MN2{±3ry. MP 
2 {43}- 7 i: =3:'?, ai:bPH (PV) l4VSSi:^l.. i 
<nlo\Z. l/^/l/^[3l!SLS(40-VDDc7)m-§-€rV 
SS-VDDcDfi^t'^t-^. ^Jfc. ^'<Jl^m[5lK 
LSJ4VDD ( + 5V) -VSS (-1 5V) mM^l 
IM^^^ffCMOSh^yi^X^-Cffi^t. FFi: 
INVtiVDD ( + 5V) -0<^€jiT'»I#^?><£»iS 

[ 0 0 3 1 ] 01 {4. *l|BB(^-^(!«lt-<J:^?SfH-7>f 

byN>y<7)!iijS&s^L. (a) \t^mm^-m<r> 

[0032] *|ISfi{?iJtfO?g^B9>f VA^l/T'ii. HSUHfS 

0 I TO (Indium- tin-oxide) 

lS]a«K3 0 0 . ^^(rmzW^I 0 0 Sr^mb. 
1 0 0 fcaiK3 0 0^^-r^'t*6<^^--'^^*5 1 OA^ 

[00331 ^ftS^Kl 0 0C0#^)KfBi^'J3>'*^l 
lOiOmW^ti. iSi^^^L-Cm 1^0^1114 0. 
m 2 c^^El 1 6 0 :RtXII 3 <7)#S)S 1 8 0 t . 

^y/S^i^l 0 1 a?r1Ml^Jt/iB^[alK1iJ*l 0 1 
fc, xyAyx^yhSNMOS^/iitiPMOS^fc'o 

ms&s^i^i 0 2 s.x^'^^h'wmm^^'^ o 2?:ids 

^(OlMIHlISSM^l 0 2ti{4-»?->'7*;HaISS2, tKT 
ill). 

[00341 m%mWm 1 0 1 3tB§l**^'^> 
ny^Sl 1 0<7)affl5r'7.^^^'5J;'5t-s II3<7)^M 
g 1 8 Otcmt^HSm® 1 8 1 i:m2<0^Sl 1 6 
Ot::j^^t^3i3tll 6 3S:ffl5l-7>yrL'CiESL'C 

i^?,. t/i. i^isiisM^ 1 0 2 i: -ecomomascoi^ 

'Jny^Kl lOiO^ffiJi. ®3c7)^«Jil8 0tcm 
b^jg3^19lSrEStTl^l.. Ji3^i^l6 3. 19 

[ 0 0 3 5 H:, h A';wyor -f 
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A7Jm^mWi:.W9ifh, 0214, ?gB^B7^ hvvi^T' 

Hlg&m, mSS^i^UriyS^l 1 0O^®t:xy>'Ny 
y VM^^N M O S b 7 y v^X ix't M O S 

h^yi/;^^' 1 a. MOS^ftl bai/^SMl;*i=^i:> 
[0036] ^ftS^ 1 0 0 14. -:^<0affitcMO S 

10 u 3 ys« 1 1 1 ^ 1 1 1 i},zmm.-m^ 

i^'j ny* 1 2 0 1 , ^'j i^'j 3 yi 1 2 0 

±tcm$ti'&l^l<^^^13 0fc. Ulc^lfe^Bl 

3 0±tJ^^$il-Si: it'i^l 1 3 0 «:«jitT n 

Mi^uny^Ki 1 H7)a®^^Ui^'J3y)ii 2 0tc ' 

3y5'^h-tl>l^l<7)^S)il4 0i:. Hl^D^EBl- 

4 0±lCJ^fi£$tLyiSI2C0^a 1 5 0 i: , ^2tO^ 
1 1 5 0±{;J^^§ni. fc t t^ffi^S 1 5 0 €:RaL 
T^l(?)^iKHl4 0fc3y^^ h-r^lS2<?5^Sai 

6 0t, m2f^^JSiil6 0i:tCj^€§irS^3<7)^ 

20 SlYOi:, m3<7)^^)il7 0±tC}^^$iil>i:i:*> 
tc^iSll 7 0 Srmil tT|g2<0^MJi 1 6 0 trj y^ 

^'V-fSII3<7)^lSJil8 03b>^>^i^$il'CV^I>o 111 
<7)^JSgl40, ||2£?)^M)il 6 0t3j:lX^3t^^E 

M180J4. C?!li.{fr;l^S-'>i>.ti-'tJ^^^tLl>. 
[00371 BIIIsllSMJ^i 0 1 i4. nMS^ 1 1 1 
i:, pa'>i;Hll2fc. pS-^x^l-ai 1 20^ffi 
t^fi^^tlfcn+^i^ 113, 116, nMlil 1 4 , 

p+Mi*i i7i:, w^mm^\ 1 8*>^>ffifi^$n-C 

30 +M1S1 13(4^il-e^lMOS^^y>''x^5'la^oy- 
xM«i: Kl^^ yM^fc'S:?'. nlSJ^l 1 4i4«ft5^^M 

lbO-:fr<7)®Ei:^^, n+^1^1 16fcnMl^l 1 

4, p+nyji i7fcps^>x;w«i 1214, 

[0038] d^'Ji^U^yJil 20{4nSi^U3y^ 

^mmt. Mosh^y^-'x^i 

aC7):>-'-hmill2 3{4lMOn+M^l 1 3^<?)pS 
•^x^m 1 2±13, 'SJt^Ml bCDflfi:^cO«lll 2 4 
40 (4nM^l 14±l;:JgB£$ni». «Jt§41b{4, 

^ 11 4 k .-KU i^'J 3 yl 1 2 4 atXiil^oC^^t-^^ 

Sii/cK-fti^l'nyfll 1 5twJ:-5TJ^^§ii-S>, 
[ 0 0 3 9 1 HKO^JUi 1 4 014X'; -y M 4 41CJ: 

ot«fcEt=r«-fJ$il, M0Sh7yi^X^l ai:Cft}# 
^»lbi:Sriti||-ri.iaitl4 1, MOSh^yi^'X^ 
laC0H^^yOii^l4 2, MOS^ftl b<7)-:^iO 

€ffii:pS':^x;WSl 1 2 SffiK 1 4 6 l-m^ 

[0 04 0 1 laHl 4 l{4lll(^iffi^l 3 OfC^ftTt 

50 3y^^h*-;n 3 If— Jtcon+^^1 1 3<7)— 



1 ffMBS 1 3 0 mitit 3 y ^ ^ hTj^-Zl- 1 3 1 1— 

1 3 0 t^it^c^ ^ 1 3 1 tMo s 

[0041] 111 iO^iSl 1 4 0tf0±lC||2iDi^fl 1 

5 0 J j>tTig3feiS 1 6 3ai^4'^^ 164 

±l±XU -y h 18 2T%\AzmXhixX\^h. 

6 3{ix;i^*-;n 5 2 ^ ^LTiSSl 1 4 6 i:^^ 

l{4X;I.-*-/H 5 1 ^^LTtt>^®i 
1 6 4 i: , $ ^jI^X;!--*-/!^ 1 7 1 ^ifLXM^M 
ISlfc^^t. MOSh^yi^'^^^J'l aOy-X«ff 

^ BS«@ 181 i,zSi:h LT V ^1. . 
(i, ;y7;?.S«3 0 0M*^'c>^J*$ii^3S:'3=5rie^BS 

1 8 1 •e^-rsRtfM'cS) o , c:<oRit^«oK§ 

£?ilB^D2 0 0o<^®{;J;-:>'C$iJ«litTv^s, m 

H«B 2 0 0 U v-i)-|®?gB^HSr<^-r ^ t . B««^ 

1 8 1 (r)ni:h9&izX'>xm^2 0 otjica^fc^^fe^ 
mcobti>zm<. mMmcr>t^i,z^<^j:i. ^(^lo 

[ 0 0 4 3 3 ixt . mmwt^z'y\,yxmmt . ft 

iijii^m3c?)^Sl 1 8 OXmiS.^M:^Mn,^l 8 1 
c7)m^;^'J -y M 8 2*»^AIfi-|.3K{i. lg2«^#M 
116 0 -C'Jg^^tT/^ji^ 1 6 3t:'iiBr§til' . 1"^: 
b-h. *ri«fl^3 0 Oi!l*»^.I.^^> m3iO^Sll 

8 0 l,zmm^tltzX U >y M 8 2 tm2<r>^m 16 0 
tJgj^$fl^^'J M 6 2(4. SVM^^r-VN'-^ -yr 

ff)\<^-rtit^x'm^tixmmwLi i owji'ML^ 

[0044] Rhlii 0 . S*I«I*«3 0 omt'h^ML 

mmmm\m^i>zmx^ h . tz^x\mmz 
limizm-^tzmmm^z. m^xy >y m 8 2tc 
mizmi-^^"^^ j!S3^ 1 6 3cD^™'5r^m-ei[ 

^^iiti^crt-^iiK ^3<^mm 1 7 0 tJ: DRtt^ 
tLT2!!3ti:=3rO. m2<^^Ml^^U v M 64i:lll 
<0^«im'; «y h 1 AAiWOmfX^W^i 1 

0 Ji^3&^3b . Mm 1 6 3 <^^m^M 
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^10 

^mM14:0^i:<7)^W^^~yl'Zi:':>X^tl, 

[00451 :mtmx'ii. m(^^mm 1 8 o cobs 
^x^j >x h 1 s2(r>Q.m.i. m2cr)^mm 1 6 o-dt^ 

i^iz. f^l<r)^mi4:0tm2(r>^mMie0(D^ 

m. m<^^BMl8 0iOT®=5:i:<Oi!'^=5r< kt> 1® 
fiJIli.if^J'y^^xf yi^U^y (ws i ) ^UT^T 

yi/U3y (MoS i ) 'SrifiO^St^^®^^*^^^^'^^^ 

10 110 tSiJ^I.2iy^$r;Mst::'(SMT'# I . 

[ 0 0 4 6 ] I13{;:, 2|s|ISIfl«lO?Kfa7^ b A>y<OB 

1{4, nSv-'J^ySMl 1 ItpS'^xyHl 12^ 

ff>mmmmm . n 2 o^Mii 1 6 0 x-m^ t Jtiim 
1 6 B^istt. ^^iz. M±mx'hm3(D^mi8 

0 ct 0 . t&S 1 8 1 1 8 3 Sr 

m^l. «ffil8 3t{iMl*I«fii3 0 2i:^U^SE$- 

[ 0 0 4 7 ] H4 1:. :mmmcommBt ^cnmmu 
mwm^^-t. nMi^u^iymMi 1 loaatPM 

OShyy'y:^^. pS'^x/US 1 1 2HNM0S 

m^ix\^i>. ;immm^t^(r>mmmmcr>±mi,z 

6 6^. ^2co^JS«16 0tJ;0^tfCV^S. 'Srfc. 
1 4 0 iL/iJi 1 8 0 {zX-^XM^M^Wf^ 

30 

[0048] IJLhco cfc 0 iz^ ^tm(^M^By'( 

mmr < ^ru>( (dX o iz^:h^j:&mM^tiX h . 
U 3 ymW.'^comMimzim^tiX y -v -y 

rm±x^. Si^#i4^Mt^fiit«^iHist'§i.. § 

^{z. mmmB^iit<r>m^^i'Ziit\^tm^B(r>mms. 

40 ifiOlZ^j:^XdtiZ. BSIaIIS)iagI!co±gB(c«@S:IS<t 

[0049] (5:13, 2|s:5|aBOm-«7)^Mt<tSMB^a7 

[ 0 0 5 0 ] ^ u r;«. V y^'^MH. Bsmss^i^ 1 0 
1 tmiB^Mm 0 2€rHtf i oic^ttrv^^, ft* 

50 mz\i, n®i^U3yS«al 1 Oc?)^fflt^tt/v:n + 



m9ib. pS'^x/n 1 1 2^zmif^p+^^ 1 9 

25&^'^=5rO. n+mm91izMd^ (VDD) 

p +|g^ 1 9 2 ( V s s ) ^mtt . 

[00511 itiiiituf > 1 0 0 mmz 
[0052] f^-<7mwi(r)^mx'h^^iB^'f 

^LTV^S, ^m^z\t. nSi^'JnySmi 1 oo 
Jit n 4 8t'«ML-Ct^'&. 

[0053] ititzititf. mmm. i o oojian 

[ 0 0 5 4 ] iXt, ±iB^0#IISI{^IW-BL^^?SH^H7^ 
[0055] B^lHl^ 1 . ?K^^^lslSS3 . #1I^SN 

iK3 0 0 {C^t{ijg^2 0 0 ^%mth . ?S^2 0 0 (i 
'ecr))ifflg5tCf5ft)ti^Wl/tt5 1 0tCi^T£^-/l/$ 
ix. ?h^<;0S^5rfc'*^<^^^§*l.^. *tliija«3 0 0£0 

m\zmmzn^nm3 o 2 1 , 1 0 0 coft 

±g|5<7)^M® 1 8 Olcmtfcm® 1 8 1 =5^i:'<7)g^^''^• 
:S'-:/^:li. »«'e'<-^b5 3 0S:fflViTifi^LTV^ 

[0 0 5 61 i^|n)S^3 00«7){i-^S[gi^5 5 0{i. ^7^ 
^^.yfyy^ 2 O-C-fe^S >yj5'S^-tt-J^^t!'iim 

^N-^J'-yt^ffSi^it?.. ^f*««Kl 0 0±c7)V-f-\'d-: 
vrVi^^Wtfi^W^'i 0 0<7)^ti«^MlBlflffi3 0 2 
<7)g?g!aa{±. 1 0 oa)±3m<r> 1 a^ittfc^^- 

i--^;-^ ^^W^ 1 0 0<7;fi-f5S^^Offl^^/J^$ < t 
[ 0 0 5 7 1 01 4i±. ±iecO?aH^H7^ b^NW^rjSffl 

ifflT-fxri^ ^{±5^^70 0. mi^oi^v-^T 1 0. 

74 0. ^t^yX7 5 0St;x^"J-y7 6 0-C«^ 
[00 58] 7 00*^ f>^03t{i:. ^l«0U'yX7 1 

0-c' 57-720 mmzm.^ fu n i v yx 7 3 
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012 

5. ?SfH7^ bA';l/y7 4 0t±. H3J^$nfc^c7)^^4^ 

)V:fi}-h<Dmm^2<nvyxi 3 0 tm^yxi 

SOi-ftlX. X:?U->-7 6 0lCfefc^tSi^tTBfilS: 
[ 0 0 5 9 ] ^rfc. 3^j!S*»^><?)3tm?r5e<^3IIfe03':> 

T xri^^ ^ ti}K'-^ h . 3l£031Ife^O^)- 

[oo'eoi i5*fST-<xri/^i::*3v%T{i. M^^^ 

7 1 T >y 7" {I J; I. c7)^Ml:^liS«€:^ 1:tH«*%T 

{fCV%|.Of. 7-yf-T yr*^TI^tK±L. *55 0 0 

[0 0 6 11 Oh. m^^i^U 3 y^frfflv^/cvg^^ 

[00621 



[ 0 0 6 3 1 iL^c. :g-lllS&$r?^^-ti.^it'^^«MSr*'J 

[ 0 0 6 4 1 $ ^>tc. mmmvimhmmB 

[00651 ^^BjotiiStMT >f xrk-f {zm\i. m 
50 5 0 0-S73^Wi7XgJgcO3tM*ftBi. ^ISfa^-f 



X3 • 



(8) 
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[03 ] ^-mmi'Ziitm^^ vj^jvrmm® 
[06 ] ^zmm^zxh^mm<^mmmm 




^09 fjSii^-^ hAVl^^/f^lHlSSffi^ia, 20 

_ 1 1 ] b 



ill 



[0141 ti^clSltM 
[01 51 ^4^^^^-^b^>'->'^^<^5"''^^'='^ 

i-mmm. la-Mosb^^x;^^. ih-m 

^fi, ic-isa^^^*^ 2-^fyr/ngS8. 3-7K^ 

4-SE^40iS. 5-AND^r'-b. 10 
O-^^-frSfiC. 10 1. 1 0 1 a-fflSlHl8Sm 1 
0 2 1 0 2 a-igi&HS&M^^ 1 lO-nMi-Uay- 

1 1 2-pS'^x;H. 1 20-:\(^)'y'J^y 
m 13 0-mic^ife^^ 13 l•••;^^^-*-'^^ 1- 

4 0-^1^^11^ 14 1. 142. lA6-m^ 

15 0-^2cOi^«. l5l•••;<./^-*-^K 160 
..•^2(r>kmm. 10 3. 105. 10 0-iE%ii> 1 
7 0-m3<7)mM. 17 1-^)V-t^-'^. 18 0- 
,3c73^)iS. lSl-lii^««i <^*f«Si) ^ 182 
'xU-yb 18 3-S'l<^«li^ 19 1. 192. 19 
3...:^^.;r^h>yy^^. 200-?KH^a. 300-Jtl6l 
3 0 2- -Ml«l€®. 



jtmt 




ISBBM101- 



140 

'110 



i 




21 

B2 




^m^8-328034 

[031 

194 

EQ3 




111 



B13 





[09] 



699 



STAO- 
OKO 



Vll o- 



ve o- 

CNTO 



vddo^ 

OOMO^ 



PH1 


PH2 










1-^ 





PV1 



PV2 



:0 



Vgl 



Vd2 - 




lb 



VM 




[HI 11 



1 1 



1 4 



(11) 



0=RO 



< — p»— 1 




am 



!^^V8-328034 



ai2] 



B12 




ai 5] 

B15 




nJSS^^'f^/ ^^^^^^^ 



